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(54) CLOCK GENERATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a clock generator of a simple 
constitution which can obtain the spread spectrum clocks which are 
synchronized with each other within a fixed phase error and also can 
decrease the electromagnetic noises. 

SOLUTION: This clock generator includes a clock generation part 1, a 
selection processing part 3 and a dithering control part 2. The part 1 
generates the m-phase clock signals having the phases shifted from 
each other by a fixed extent with desired frequency and these generated 
clock signals are supplied to the part 3. The part 2 supplies a control 
signal to the part 3. The part 3 selects successively one of m-phase 
clock signals according to the control signal that is supplied from the 
part 2 to fluctuate back and forth the phase of the clock signal with a 
prescribed relation and within a range of accuracy that is allowed by a 
communication system serving as a supply destination and then to 
obtain a 2nd clock signal having scattered peaks on a spectrum from the 
part 3. 
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m £ n => iiffi -> * t a ic as i+ * p #s^aic & i » 
r, 

P-v^*i5£^ISt. 

->{i-^(7)— o^in5ftstf?Lrm2<D^p-y <?m-%t LT 

[«#Jg2] M#II1 Icfcl^T, 

lt ttt7«aiH £ * mth&w\m t *a;si=ft y m 

±IB-> p -v <7 £j£3MSI£, »Bt 'J >^ -> b— * 
[1**84] w*isi i=fc^T, 

±iamfflCD^ P - «t *«f*i:-r 3* 

[11*9 5] If*II1 l-fc^T, 
±fB-7P^<Ej£3MS:l±, v-^ h-bvX*-c?)il5fc->:7 h 

±EaK¥SI*, 9-f-V-KOR-pfllfiR**L*cfc*« 

[I**H7] lf*Hl Icfcl^T, 
*iJtSP¥SI*. h Uv>X$£I§t*U::&$lL, ±ii->Z> 

EWWflMI-* Se/StT -5 C t * #m <t r * £ p <7 

[0001] 

[JfiSBOd-r C(D«ISI;fc, I EE 

E 1 3 9 4 ->IJ7M>$- — X^afSlCfcSSjt 

[0 O 0 2] 

iZlSa-O^ — 7x— Xt LT I E E E 1 3 9 4 
COM — 7x — XTjxt^fllUTV t R, tf^r^J-*^ 
fflA<jI#>£>;h.Tl^. 



[0 0 0 3] £f=, S^fiiSt^lCfcUTIi, tl/'I'X 

n&ittfm^lxtz^rj S?*;U«*l=*5lvCI*» 3«>M 
X£<Si«-r&-oO>7j;£<!: LtX^ h ^ AffiUJt-J? P 

CD tz—<7 *<fg± Lfcl^ 9 icSHftlc/ -i X£ *Dx.T v 
£fS££t>-fcy, *fcs dS&tfUSflMciJWLfcl.'' 
?IJt, 09 3.1*. StKHzA^lfcl 0 0 KHzX'M*>frl~miSi 

[0 O 0 4] 

[^0^A<M*LJ:5<t'r-S.iSSI] LfrLfcA<£>, I EE 
E1 3 9 4l??fflW:->U7«fT'lt H(SIC>7— ~J 

i-fcur. a«*eiE-r*fc»«a*«flEt it, aft 

5 0 ppmwfr i=> 1 0 0 ppm flfiA*^* £ ftT fcy, ? P 'V 
£ m ttft AM- KIb £ -a- * C <t l± T? # Ln. 

[0005] m-\ 2iz^>)T)imm?k<z>mf$.(n-m$:7K 
■to mi 2iz^-r,fcai^ ! feiau'('-V(DLs i ^-y^i o 

LTOMKHl^'f ViWFsllc^ft-r-So f LT, LSIf 
7^1 0 111 iJ>^H'-\'fl)LSIf^?102|:S 
Lt/^'> hf- $<Dnig<t£v l J7 , JUffl<Z>£ P 

I E E E 1 3 9 4 (Difl cal-Sol^TIi, 5 0MHzTS^8 
hro/^UJl-f-JitfCMOS (3 V^fcli 

5 V) T'{ekI*H-5o tffc, L S I ^ V -J 1 0 1 (tifcm. 
>{|iJT[±, 03$^LT400Mbps Trv'J 

[0 0 0 6] ZCD^dl^/^^U^fifi'JI^fcL^TIi, Jl 

•5„ o^y, vyT;u®{ta'Ji-i=t, fBScD^L^^7 p 

WlLtz-y P-y^*ffifflL, A^o, v'JT;uSffifflJOO^P 
•v -5> CRM P -v 5 £tt$ST- # i> w t A<, -> 'J 

tJ^ ^;KDM^CDaji^^T5 : 3 L •v^lcfcL^TIot, j&S 

CDX^<<7 h7AtJSSt^P-y^O^»a(H)SS*ffll^-S.Ci:A< 
C0)ii^|-|±, ^P-y>*jl^«)i!S%fl 

[0 0 0 7] ^fc, DLL (Delay-Locked Loop) y 

M}&aa£ nj^-r-S c<fcfc< s i4ffl<D^$-^ib^-ti--5¥;£ 
SS*fflL^fc«>, lSttA<ffilST'fc-5l^y falSSffifl 

[0 0 0 8] ftoT, ccDiwroiwit ^m/j:tSfiKT 
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0 p-v^f§£SM£»«-f 5-<!:l-&5.> 
[0 0 O 9] 

mm&m&i-t ztztbomm &L±<Dm&$ffi&?$>tz 

gSlrfct^T, SlMc&ffiM^^-Sm (m : 2iiLt<D 

ffl(D^ P-v£«^£±/irr 5 <?P-y 
^(D— 3^IH^tRLrm2<0^ OvVm^t LTtiStl 

-r&s#?3M£«h. atf?¥-sA^»c.H^m2(D^P'v^ 

[0 0 1 O] C0)^B^T7I±. ^P'y^4^Si:> SS? 
«K»*StA«IB! It 6ii«. ->p->^±)S#ISIc 

*j i * r , w a (D « ttffl a« - s» t= it s t M=r *vfc 

*t5o »R*H:l=f4. M«¥**&tI»flMW*tttt**i 

rasy, a«*si=i3t^r, ««P¥jK^&o>«mi#i= 

[0 0 1 1 ] 

[fee^roUfficD^ffi] bit, cojewo— SH6»»(=-3 
LNTEl®^#^LTsftB^-r5o 0114, C©SSBJ©-H 
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'j ■ywmwtoz t, a*?«issis3 tic*: y«ija$ti5. 

[0012] PLL@», 

-^^•fc*itstM--r*tfcmffl©<7 p ^m-s§-££/&-r 
iffiT5^^Lri»yi±i**i-5o masses £ifcyffi 2*1, 

fcmffl©^ P-v^il-^-S 1 ml4, 0iJ*.f4, i?^^-*<«l 

[0 0 1 3] E2IC (m= 5) t Ltzi§i-£;G><7By^± 
/&§P1 lrfc^r^jS**x5-? P "jtm^S 11-815 

o-mz . 0 2 ir^-t * -5 icBraa>«»*-ciMiA< 
a t y-£itstM=-r*xfc5ffi<75-> p v<?m^s -\ i~si 

[o o i 4] a««assu3izii s ^-tfy ^?mwH2 

*»&WW«#S E L 1 *L5. a«5&Sg|5 3l±, 

$Wfl#S EL 1 IClSCTmtgro^P^^^S 1 m© 



^S2tLTthAt§. atf?ftl31gP3lCfc^Ta«^*t 

fc ^ p •> ? s 2 *4S^- 4 l r ^ y an * *u 

0i];tl4", HS**tTl*fclv<7 iWUiHf &©IUggSlH::{8 
Tm*t>*t5. 

[ooi 5] mvimm& 3 turn? ■<+?>) ^vmm 

h^A^aijfc^R&yffiitfcu sst, tt$&5tT?fe.s/N' 
^ i>)i,mmmm®?Zftfg.(D&m\*ix-Q.m<rfi&o)ffi 
«r-Bir^i=^Ki-r5c>;di3a«<i#s e l i zoos.-? 

3„ fcfc, Cl<D^BJ(D-|IJfifl$^ro!jiBJ|Cfcl+i,-T-C-tP 

[ooi 6] ±&Ltz-nmi&mo>&&<omf&iz~D^x 
ffiicji (m=5> h Lx£t>\znmizmwTtz>° E3 

14, J:3iLfc<7P-v^^)jEgpi ©^t*0<J£mfj£©-0i]£ 
^•^o II]3(::fct^T, 1 O-CTT^^^OJA^SS^roU 
>7*~>L,—$iX&Z>o 5R«A(l)<j >^^->U-5 1 
014, m3iZ7jk-t * 5 1- 5^0)51^0^1 1 ~1 5ir, 

5W/5^7?i 6 ~2 oicj; y^s»s*ttrt\5o 

[0 0 17] eii^i i ©RgUi^Sffi^t, ililUSS 
1 2©A*iffi^<t;Wg^£;h,5<!:#l::, ilMIalKl 1© 

o^y, ®s@ifsi i ~i 5<»*4\?ti 
tfmMzmft&teir&^izmffizftxi^o ^fc, as 
@s&i i <7>s$5ai^iag^t, iianiKi 2 05x^435^^ 

#tic, gsmssi i cDm^ias^-t, Jistussi 2cds$£ 

*t5, |5l«llc=&IfilSSP^(7)S$£ttJtiaffiTi:At]SIS^ L <!:(7)K 

$^jS<t, ta^^T-tJSSAtjag^<t(D^^^/N*^^r 

1 7-2 OV&mAXmi+kAtiiimTktf&mZti&o 
ifefc, SSHS&1 1 -1 SfD^^x^lcli. «M4S^V 

[OOI 8] l4A|:n''y77 16-2 O (Otit^tl.^ 
6#64x5ffi#c 0- c 4 &7h1r o H4 A|C^-f 
A'y77l 6-2 0ANP.I4, •Ciffl;!><-S#f:£ltHlM::-r 
*tfc5tg(Dffi-§-c 0~c 4*<#6*t5. fi»lx.l4, I EE 
E1 3 94©WH'-Vfl)LS I f 'V^tlt 4 0 0M 
Hz<7>£ P*y^«#A<J^®T?fc5fcto, IEEE1394 
IcJSfflLfctCDi: LTlftBfl-ri,,, C(Dii^lcfcUTI4, 
{4tiMA<2 5 Opst?, SL^I^-r*tfc5*0>4 O OMHzCO 
{f#c O-c 4 *< 5 m%$L<r> 'J ^<f*'>ls—5 1 OA^t, 
(±3t]^*t5o Jttfc, 01 CDIftBSlc^uri4, ffiTJig^-4 

•tf y >-yftiamra)ffl^*»5ii^i=o^rBiB^ LfcA<, 
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IEEB1 3 94(DML/^f-V0LS I =f- V ZfiZ^ffl L 

t-msvi*. ui*aB^5^&tt. ui*3a : F-4a)8fsa)^ 
p^^fi-^^n^iciiai^^H^o ^(Dtzth. tartar 
5**&i*. 0ij7Lii. m-^c o~ c 4©— o*<B?yai**x 

[001 9] /^77 1 6 ~2 0***&tb*S*l*fI#c 
0~c 4<&-t*L* f *l*/^:/:7 7' 16-2 OlC*t/^LTH$ 
If£*lfc1 6»HI§1I»2 1 -2 5|Ctjt$aU **L-P*L1 

6 #mir & z t iz j: y b 4 b iz^-r «fc 5 lc<£4e^*< 2 5 

OpsT% SLMC-f*Lfc: 5*0)5 0MHz<D{i-§-d c 0~d 
c 4J&<£j££*l* 0 C0)«^dcO~dc4tf±»Lfc 
»ftffl«»3lz#tg**L4 0 
[0 0 2 0] H5I4. JBftffiS«3lCfcl\T£ja**l4 

3MSP3I4. T-rlf U >y»JSP»i ^60>aK«-§-s el 

i cicfc y«mp*sK. bi 5(Z7F-r<fc a 1:1 ;usic± 

^L^ft-^-d c 0~d c 4(D«0)-O*I*UJt4. 
fcfc. H5lCfcl*TI** 5 OMHz0)JlgB2 0ns^^*<tr 
Lfc20. 2 5nsfcc£tfl 9. 7 5 nsfl) ~ OCDjUJffl £3£ 

SLtfiiJ, BiRS*ifc»»4:. fP7^S2^0 

[0021] *i*»icBu JBMAizisivcri* -tM^ju 
»fcttffift<2 5 Opsfol^ JHfHB-ei*. mz-V^O 

A i 2 5 0 psf Oltlt < o Cl(7)«fc-5IC 

5SATM4. (1 /20. 2 5ns=4 9. 3 8MHz) i:^ 
y. JMBSJ BT? 14. (1/19. 75ns=50. 6 3MH 
z) fcfti. *fc. ^P^5(ltS2fl)/Wb^fi:B 
Ml*, ±T 2 0nsU:a£**lTl*4o :(Dfeft, ^ P *V 
^{f-^-S 2 CK4. 5 0MHz(Dj£#*&S?l****l. 7 s 
-ftf«J>^**Lfc^Py^«#S2l*. S*i»tL 
T> (4 9. 3 8, 50, 5 0. 6 3) 03O0fi)t»J 

*t£>o 

[0 0 2 2] ±54Lfc«IHAi3J:i;MIHlBlzffla 

-r<5JB*»i*. 5 oMHz-r?8-y--r ^;uMl^r*5 0/8 = 

6. 2 5MHz-Cfc4 0 -/&MfCC<7)t£ffi£mr&£l±£'X 

-r -yy >y«a«rc»LT^py^raJBi=«ffl**i*p 
»«cttffifcp l Lmffiicfci^rp^^ l. ^-r<7;us<7) 

Tffi*.&*U PL LHBSfflLATiaJttSfci^^^tO 

[0 0 2 3] 06AI4. T^+f'J >tf LfclV«^<D«# 
d c 0~d c 4CDWC0— O<Dft#0)H;«»»^iS*-ro 

me aicjsivci** tttt*<niftft£?pu 

X"*£ K^A^SS***^ 06 A|Z7Tt-rcfc9lZ5 OM 



5o B6Bl:f-f1f'J^Lt**Lfe9Py9 

me Akmmzmmm&WLG&L* mm^^t 

h^AO^Jt^^-To 06 BiZTF-r^dlzr^-tf' J ><f 

LT*«Lfc*n**m#s2ii % at*«a*tL-c. 

(49. 3 8, 50, 5 0. 6 3) (D3O0)lS»^ 

*k x><<7 h 7A4<»***tre— ^<i*<«<»iL&*i 
±aLfc^ja>«^-eg*-e4i±5 o 

OpsSffi-efty. 5P*^l»2 OnsIC** LT2. 5% 

[0 0 2 4] 0 7(4. 12Lfcf-f If U >y»J»fflJ2<D 

iO)7'J^^7P7^31-38i, 3lS<7)OR[I]&&4 
1,4 2, 4 3il=*yT ? -ftfy >yflHW»2*<l(lrtS 

tw«iz«i»«-»**riE-r.*c:i*<?rte-eft*o 

[002 5] 7U VJ7nyZf3 1 (30ttJ*iag^-Q^, ? 

'j^^p^?32©AA« : fDi4<»«^4. mm 

tt^DfcA<»»**l*. 0*y. 7'J^7P^^3 1 

-3 8a>**t^*iawtJ0«=att*a-rj:3i=i«»**iT 

L^o *fc. 7U*^7P*^320)Hl*WQt7'J 
yZt7ayf3 3 (DA^S^D £<7)}£*l£lCO R@K4 
1 <Z> — ^<DA*tt^A<S«iF*U 7'J7?7P7^38 
(Dffiijiffi^Qi^ U «^7P'^3 1 (DA^iS^FD^CT) 
*«*JSI=0 R0SS4 1 <Dife*(DAA»T-A<«f***L*. 

? y yzfyn*jzf3 3<Dmj3$®3-Qk7 i ) vzf^uvzf 

3 4C0A^ig :: FD^(^Siffi^|COR(p]S&4 2<D-Jj(DA 

a? *t. 7Uy^p^?3 7©a*a : fQ 

i7'j7^7P'^38 (DAAiS^D t (Dfttt^ilCO R 
@B4 2a)ffe^A*«W<g[«*<l4o 7'J»^7P 
*V^3 4C0tH^iS : FQ^37 "J y^P^^3 5<7>A*j4i 
^Dfc(D««jSI=ORia»4 3(D-*0>A»«^*<«« 
**t. 7 U »y ?7 P »y ^3 6 ©ffi*ffl^ Q i: 7 U 7 ^7 
P*V^3 7<DA*«*Di:©*«jS«ZORiaB4 3©« 

[0 0 2 6] &3b\ ^"J 7^7P«V^3 1 CD-bV hA* 
JS^it. 7'J^^7P^^3 2-3 80'J-b^hAA« 
^(0^*1^*11314. tg«Hb«*i n i tA<0M&**U 3? 
'J'^7P7^31~3 8C0^ P vZXJlffi^CDIrtl? 
*u(cl4. HffiO^b^f «*c kA<««**t*. 

[0 0 2 7] 0 8(4. Wft<D*DJtMb«-f§- « n i t t. <? 

uvOm^o k A<««ftS*tfc»J=±i4Lfc^y ^:7P 
•V^3 1 <oai*«B-?Qi:^y vZfVUvZfZ 2(7)A^ag 
^Di<DS«]&rt*&»&*t5«#s ofc % OR0K4 1 



~4 S&Zfr^HCO&X^fr^'&hih&iM^s 1 , s 
2, s 3 ^^37P^^3 SCD&jltmTQtyi) 

fl-^s 4C7)-^J$-^"r o 
[0 0 2 8] B-8lC*-r«fc3lCft)«S<tffi-§- i n i t \Z& 
VZ>i) yZf7 0V?3 I *<-b^ 1***1,4 37 'J 

^^P^^3 2 — 3 8G)-t*L-£*l*<y-fe':/ h£*l£o CI 

*U4> <j v^eit*/w u^<;nc«» 

yi-/vco$-< s w u^uaoy vJ-?u 

•y^lH*l.fl-ro»BftLrfr#. ifiETr*. Sot, ffi 
#S 0~S 4 t LTI4. E8IZ5F-Tci:ai3 1 O(0ffi^< 
/W U^KDBS(cftfe<D4 0(D^i-§-^P — 1"<;U££*U 

/W L"<;u*<£ p*v c k(Di ^--r^;uS(c (fi^- 

s 0-*s 1 -> s 2— > s 3->s 4->s 3->s 2->s 1 -> s 

2 ■ - • ■ ) cDjiii¥r*#fi-^fel^^lft"r^)o -cDif^s 
o~s 4*<itr3SLfca«?ffiaffl3a>*jw(B^s el^ 

-3 8*«»-*"«»*l=OL^T!ft8BLfc*<. yijvzf? 

-3 8(0**t^H^®J<@^*Jffli-rS-<!:(^cfc 

[0029] gi9iis ±jSLfca«*aaej3(o*f*:w«: 

^t>COfi^d c 0~d c 4(cM)^LrlS(-t^ttfc5fiCD 

X'f ^TtHS&s 1 ~5 5 /<^77 5 6ti:ckyi« 
ffi I» 3 A<fl|fiK * tit I 
[0 0 3 0] x-r y^msss 1 ~5 BO)-?-*^*!,!** $IJ 

^iCff^-s 0*<eM&**L<So X-f -/^[US&5 2 0>A*«B 

^[cfl-^d c i *u MMIT-lzA* a i 

£*L<5o X'T y^HlS&S SOA^^lc-ff-^d c 2*<« 

S§5 4(DA^3fl5 : ?l=ii^-d c 3*<«»S*U fM»fl(T-l3 
fl|#8 3A<eMe**t*. X-f^fUliSssOAM^: 

So x-r 7f@K5 i ~5 50>ffl*«*a)-t*i-f*t4<* 
iIJ$«**u C(D*®S$II^[c/^v^t 5 ecDA^FiS^ 

MStt**L4« itot, X^'Vf@85 1- 5 50)f*l 
-?*ll4. ffl*fllJ!Cj3l^T. X 

7 T 5 6 & ffiai Lf-<7 P 'V ? «#S 2 U ffi $ ft 

So 

[003 1 ] mr^Lfc^-rif U >^]ffligB2lcfc 

iNTffll^^S^ p y^m^c k 14, @1 oic^cfcd 

Cl<7P^ftj£$|5l ^^COfl^-d c 0~d c 4fZ*fLT 
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£^£££5lc#ffl$i]{a£;ftTl^o ^<Dtz#). O&v 
^ftjSSfll fr^CDfl-^-d c 0~d c 4*jEL<a^t"S 
^^A<t*#^o C(7)^P-/^{f-^c k!4, MdcO- 
d c 4 S ft «t 4»H@»*(DM«j:tt«9»*» U IH 
LtfflL^fcy, tit', c 0~d c 4(01^*1^ — 

o£y >Wyb-^M^ P7^T->7 h^i±/cy 

-r s - 1 vm s i ^ ft js £ *t s o 
[0032] ±iftLf=-*iS»ttia)»«iicte^Tr4. ffi 

fi± (m= 5) (D»*(COl\TlftELfcA<. 

fi. (m=5) jano>ffia>a»(D«a)^p^^(t#i=» 

[0 0 3 3] ±iSLfc-*«fi»«8<DBiWI=te^r 
14. <f#S 0— S4i: LTTBJ8lZ^-rJ:5(ri 0(7)ft-^ 

({f-§- s 0-> s 1 ^ s 2^s 3->s 4->s 3~>s 2->s 

hs2 • ■ ■ •) <Dmmv&m-%m&&mirz>m&iz 

J:?liLttfi^ (m=7) tU feffiOit 

^■r?L^s^i-^-?^)^M4^Tl^s^i^■^cro]ltr s o~s 6 <t 
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